(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office euro pee n des br vets 



(11) 



EP 1 122 125 A1 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 


(51) IntCI. 7 : B60N 3/02 


08.08.2001 Bulletin 2001/32 


(21) Application number: 01300759.6 




(22) Date of filing; 29.01 .2001 




(84) Designated Contracting States: 


(72) Inventor: Grey, Jason John 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Stroud, Gloucestershire GL5 1XA (GB) 


MCNLPTSETR 




Designated Extension States: 


(74) Representative: Burrage, David John et al 


AL LT LV MK RO SI 


Land Rover, 




Gaydon Engineering Centre, 


(30) Priority: 03.02.2000 GB 0002363 


53/G/9/1, Banbury Road 




Lighthorne, Warwick CV35 ORG (GB) 


(71) Applicant: JAGUAR CARS LIMITED 




Allesley Coventry CVS 9DR (GB) 





(54) A motor vehicle and a grab handle assembly therefor 



(57) The present invention relates to a motor vehicle 
(1) with a grab handle (6), particularly a grab handle in 
a passenger compartment (12). The grab handle (6) is 
secured to a support, such as a roof panel (14), at a pair 
of pivot points (1 6), so that the handle (6) may be rotated 
(3) to extend away from the surrounding surface (10) to 
an extended position (31 ) or retracted towards the sur- 
rounding surface (10) to a retracted position (11). A 



proximity sensor (24) senses the presence of a hand 
near the handle (6), and an actuator, responsive to the 
proximity sensor, is arranged to extend (3) automatically 
the handle (6) when the proximity sensor (24) senses 
the presence of a hand nearthe handle (6). The actuator 
may also automatically retract the handle (6) when the 
proximity sensor (24) does not sense the presence of a 
hand near the handle (6). 
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D scrtption 

[0001] The present invention relates to a motor vehi- 
cle and in particular to a grab handle assembly for a mo- 
tor vehicle. 

[0002] The use of passenger assist or grab handles 
is well known in motor vehicles. For example, in a motor 
car, there may be three grab handles inside the passen- 
ger projecting in use generally downwards from the 
headlining above three passenger doors. Grab handles 
can restrict the headspace inside the passenger com- 
partment. It is known from US 5,855,408 to provide a 
grab handle which is hinged to the passenger compart- 
ment ceiling, and spring loaded to retract up against the 
headlining. A passenger may then pull the grab handle 
down and hold on to this as required. However, it can 
be difficult to grab hold of such a grab handle when en- 
tering a vehicle. 

[0003] One problem with such retracting hinged grab 
handles is that there is an inevitable compromise be- 
tween how flush the grab handle is with the headlining, 
and how easy it is for a passenger to grab hold of the 
handle. Although a passenger may have plenty of time 
to get hold of the grab handle when entering or leaving 
the passenger compartment, it may be more difficult to 
pull down the handle quickly when the vehicle is moving, 
as may be required if the vehicle suddenly corners. 
[0004] It is an object of the present invention to pro- 
vide a more convenient grab handle for a motor vehicle. 
[0005] According to the invention there is provided a 
motor vehicle having a body structure defining a com- 
partment, at least one grab handle assembly connected 
to a surface within the compartment, the or each grab 
handle assembly comprising a handle support connect- 
ed to the surface and a handle movably connected to 
the handle support to allow the handle to move between 
a retracted position in which the handle lies adjacent to 
the surface and an extended position in which the han- 
dle extends away from the surface for use by a passen- 
ger of the motor vehicle characterised in that the handle 
assembly further comprises a proximity sensor to detect 
the presence of a hand nearto the handle and to provide 
a signal indicative of the presence of a hand to a micro- 
processor and an actuator to move the handle from said 
retracted position to said extended position when the 
proximity sensor senses that a hand is near to the han- 
dle. 

[0006] The actuator may be a spring acting so as to 
bias the handle towards the extended position , the han- 
dle being retained in the retracted position by a retention 
mechanism controlled by the microprocessor in re- 
sponse to the signal sent from the proximity sensor, the 
retention mechanism being released when the proximity 
sensor indicates that a hand is near the handle. 
[0007] Alternatively, the actuator may be electrically 
powered actuator controlled by the microprocessor and 
arranged to move the handle towards the extended po- 
sition when the proximity sensor indicates that a hand 



is nearto the handle. 

[0008] The actuator may be electrically powered ac- 
tuator controlled by the microprocessor, and the micro- 
processor may be arranged to move the handle towards 
5 the retracted position when the proximity sensor indi- 
cates that a hand is no longer near to the handle. 
[0009] The assembly may include a spring acting so 
as to bias the handle towards the retracted position, and 
the handle may be retained in the extended position by 
a retention mechanism which is released when the prox- 
imity sensor indicates that a hand is no longer near the 
handle. 

[0010] Preferably, when the sensor no longer senses 
that a hand is near to the handle there may be a pre- 
determined time delay before the handle is moved to the 
retracted position in which case the time delay may be 
in the range of 1 to 10 seconds. 
[001 1 ] Advantageously, if a door adjacent to the han- 
dle is open then the time delay does not commence until 
the door is closed. 

[0012] Preferably, the actuator may automatically ex- 
tend the handle to the extended position if a door adja- 
cent to the handle is opened. 
[0013] The handle may lie flush to the surface when 
it is in the retracted position. 

[0014] This has the advantage that the handle is aes- 
thetically more appealing and is also less likely to be hit 
by the head of a passenger if the vehilce is involved in 
an accident. 

[0015] The invention will now be described by way of 
example, with reference to the accompanying drawings, 
in which; 

Figure 1 is a view of the interior of a motor vehicle 
passenger compartment showing two passenger 
side windows each of which has a grab handle ac- 
cording to the invention positioned above a window; 

Figure 2 shows a view through a section of the mo- 
tor vehicle of Figure 1 taken through line 2-2; 

Figure 3A is a view of the grab handle according to 
a first embodiment of the invention; 

Figure 3B is a block schematic showing how the 
grab handle of Figure 3A is controlled; 

Figure 3C is a flow-chart showing how the grab han- 
dle of Figure 3A operates; 

Figure 4A is a view of a grab handle according to a 
second embodiment of the invention; 

Figure 4B is a block schematic showing how the 
grab handle of Figure 4A is controlled; 

Figure 4C is a flow-chart showing how the grab han- 
dle of Figure 4A operates; 
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Figure 5A is a view of a grab handle according to a 
third embodiment of the invention; 

Figure 5B is a block schematic showing how the 
grab handle of Figure 5A is controlled; and 

Figure 5C is a flow-chart showing how the grab han- 
dle of Figure 5A operates. 

[001 6] Figures 1 and 2 shows views of a part of a mo- 
tor vehicle. The motor vehicle 1 has a body structure 
defining passenger 12, luggage and engine compart- 
ments. The motor vehicle or car 1 has two passenger 
side windows 2,3 set into passenger doors 4,5. Above 
each window 2,3 is a similar grab handle 6,7. Each grab 
handle 6,7 is set into a recess 8,9 in a headlining 10 of 
the passenger compartment 1 2. A steel box channel 14 
forming part of the body structure and running the length 
of the headlining 10 above the passenger doors 4,5 pro- 
vides a secure support for each handle 6,7. 
[0017] Each handle 6,7 has a wide U-shape, and is 
pivotally attached to the box channel 14 at the ends of 
each arm 13,15 of the U-shape by a bracket 16,17, 
shown more clearly in Figure 3A. Each handle 6,7 can 
therefore rotate 3 out of a retracted position 11 in its re- 
cess 8,9 to extend from the headlining 10 downwards 
and inwards to an extended position 31 in the passenger 
compartment 1 2, as shown in phantom outline in Figure 
2. The handles 6, 7 and the brackets 1 6,1 7 forming part 
of respective grab handle assemblies. 
[0018] Referring now to Figures 3A and 3B, the arms 
13,15 of each U-shaped handle 6 are pivotally connect- 
ed to a corresponding U-shaped bracket 16,17 by an 
axle 18,19. One axle 18 has a coil spring mechanism 
20 which spring biases the handle 6 down to the extend- 
ed position 31 . The other axle 19 is connected to a re- 
tention mechanism, here an activatable catch 21 that 
retains the handle 6 in the retracted position 11 and 
which can be activated to release the axle 1 9 and hence 
the handle 6 out of the recess 8 so that it extends into 
the passenger compartment 12 under the action of the 
spring 20. The handle 6 has a central portion 22 with an 
ultrasonic sensor 24 that periodically directs ultrasonic 
waves 26 into the passenger compartment 12. Any 
waves that are reflected 28 are sensed by the ultrasonic 
sensor 24. If the reflected waves 28 have a sufficient 
intensity, then this is a good indication that a person has 
his hand (not shown) in proximity to or near to the handle 
6. 

[0019] Figures 3B and 3C show how the handle is ar- 
ranged to extend automatically when the ultrasonic sen- 
sor 24 senses the presence of a hand near the handle 
6. The handle 6 operates under the control of a micro- 
processor 32 which receives from the ultrasonic sensor 
24 a signal 30 indicating the strength of any reflected 
ultrasonic waves 28, and receives from the catch 21 a 
signal 38 indicating whether or not the catch 21 is en- 
gaged or disengaged. The microprocessor 32 has con- 



trol software that first tests 40 whether or not the catch 
21 is engaged. If the catch is not engaged, then this in- 
dicates that the handle 6 is extended, and so the soft* 
ware loops back 41 to test again whether or not the catch 

5 is engaged 40. If a person has pressed the handle back 
up into the recess 8, then the catch 21 will become en- 
gaged and when the microprocessor 32 detects that this 
is the case 42, the software waits two seconds 43 before 
judging 44 from the signal 30 received from the ultra- 

10 sonic sensor 24 whether or not a hand is sensed in prox- 
imity with the handle 6. If a hand is not sensed in prox- 
imity, then the software loops back 45 to test again 
whether or not a hand is sensed in proximity with the 
ultrasonic sensor 24. When a hand is sensed in proxim- 

15 ity 46, then the microprocessor 32 sends a control signal 
36 to the catch 21 to release 48 the catch, The handle 
6 then extends downwards from the headlining 1 0 under 
the action of the coil spring 20. The software then loops 
back 49 to test 40 whether or not the catch 21 is en- 

20 gaged. When a person no longer needs to use the grab 
handle 6, then he can press this back up into the recess 
8 where it will be automatically secured by the catch 21 . 
[0020] Figures 4A and 4B show the second embodi- 
ment of a grab handle 106, where components similar 

25 to those in the first embodiment shown in Figures 3A 
and 3B are indicated by reference numerals increment- 
ed by 1 00. The grab handle 1 06 has a capacitance sen- 
sor 1 24 which uses an electric field 50 to sense the pres- 
ence of an object such as a hand near the grab handle 

30 1 06. The sensor 124 provides an output 130 to a micro- 
processor 132 indicative of the proximity of an object 
near the grab handle 106. The microprocessor 1 32 also 
controls 134 the operation of the sensor 124. The grab 
handle 106 is connected by two U-shaped brackets 

35 1 1 6, 1 1 7 via two corresponding axles 118,119. One axle 
118 is biased by a coil spring 120 to return the handle 
1 06 upwards into the retracted position 1 1 (as shown on 
Fig 2) in the recess 1 08. The other axle 1 1 9 has a catch 
mechanism 121 that retains the axle 119, and hence the 

40 handle 106 in the downwards extended position 31 (as 
shown on Fig 2). The handle 1 06 is moved from the po- 
sition in which it is retracted in the recess 108 into the 
position where it extends downwards and inwards into 
the passenger compartment 12 by an electric motor 51 

45 on the axle 119. When the microprocessor 1 32 judges 
that a hand is in proximity with the grab handle 1 06, then 
the microprocessor sends a control signal 52 to the mo- 
tor 51 to rotate the handle 1 06 to the extended position 
31. 

50 [0021] The operation of the grab handle 1 06 underthe 
control of the microprocessor 1 32 is shown in Figure 4C. 
The microprocessor 132 first tests 53 from a signal 138 
received from the catch 121 whether or not the catch is 
engaged. If the catch is not engaged, then this indicates 

55 that the handle is retracted in the recess 108, and so 
software running in the microprocessor 132 loops 54 
next to test 55 whether or not a hand is sensed in prox- 
imity with the handle 106. Otherwise, if the catch is en- 
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gaged, the microprocessor 32 tests 56 from the signal 
130 received from the capacitance sensor 124 whether 
or not a hand has been out of proximity from the sensor 
1 24 for more than two seconds. If the hand has been in 
proximity within the two second period, then the test is 
performed again 57. Otherwise, if a hand has been out 
of proximity for more than two seconds 58 then the mi- 
croprocessor 1 32 sends a control signal 1 36 to the catch 
121 to release 59 the catch 121 in order to retract the 
handle 106. 

[0022] The software then proceeds to test 55 whether 
or not a hand has been sensed in proximity with the ca- 
pacitance sensor 1 24. If no hand has been sensed, then 
the software loops back 60 to perform this test again. 
Otherwise, if a hand has been sensed in proximity 61 , 
then the microprocessor 132 sends a control signal 52 
to the electric motor 51 , in order to drive 62 the motor 
51 and hence the handle 1 06 out of the recess 1 08 into 
the extended position 31 where a person may grab the 
handle 1 06. The software then loops back 63 to test 56 
whether or not a hand has been out of proximity with the 
sensor 124 for more than two seconds. 
[0023] Figures 5A and 5B show a third embodiment 
of the invention, in which components similar to those 
in the previous embodiments are indicated by reference 
numerals incremented by 200. The grab handle 206 has 
six infrared sensors 222 arranged along the length of 
the handle. Each infrared sensor 222 contains an infra- 
red transmitter and receiver, with the receiver arranged 
to detect scattered or reflected infrared light when a 
hand is in proximity with the handle 206. Each sensor 
222 sends an output 230 to a microprocessor 232 indic- 
ative of whether or not a hand is in proximity with the 
grab handle 206. The handle 206 has two arms 2 1 3,21 5, 
which are connected to respective U-shaped bracket 
216,217 via two corresponding axles 218,219. In this 
embodiment, one axle 218 is free to rotate, while the 
other axle 219 is driven by an electric motor 251 that 
also provides an output 64 to the microprocessor 232 
that indicates whether or not the motor 251 has driven 
the axle 21 9 either to retract the handle 206 into the re- 
cess 208, or driven the axle 219 to extend the handle 
206 downwards to project into the passenger compart- 
ment 12. 

[0024] The microprocessor 232 also receives from a 
door sensor 65 a signal 66 that indicates whether or not 
the door 4 beneath the grab handle 206 is opened or 
closed. 

[0025] Figure 5C shows how the grab handle 206 op- 
erates under the control of software running in the mi- 
croprocessor 232. The microprocessor 232 first tests 70 
from the signal 64 received from the electric motor 251 
whether or not the handle 206 is in the extended position 
31. If the handle is extended, then the software loops 
71 to another test 72 to check if a hand has not been 
sensed in proximity to any of the sensors 222 for more 
than ten seconds. Otherwise ; if the handle is not extend- 
ed 73 the software next tests 74 from the signal 66 re- 



ceived from the door sensor 65 whether or not the door 
4 is opened or closed. If the door 4 is opened 75 then it 
is necessary to extend the handle 206 so that a person 
may use this to help gain access or to leave the vehicle 
5 1 . The microprocessor 232 then sends a control signal 
252 to the motor 251 to activate 76 the motor in order 
to extend the handle 206 to the extended position 31 (as 
shown on Fig.2). Otherwise, if the door 4 is not opened, 
the software loops 77 to the next step, which is the pre- 
viously mentioned test 72 as to whether or not a hand 
has not been sensed in proximity with the handle 206 
for more than 10 seconds. If a hand has been sensed 
in proximity within this time period, then the software 
loops back 78 to perform this test again. Otherwise, if a 
hand has been out of proximity for more than ten sec- 
onds 79 software running in the microprocessor 232 
judges that the handle is no longer needed, and so 
sends control signal 252 to the motor 251 to activate 80 
the motor to retract the handle 206. 
[0026] If a door adjacent to the handle 206 is sensed 
to be open then the time delay is postponed until the 
door 4 is sensed to be closed. 

[0027] Once the handle 206 is retracted to the retract- 
ed position 1 1 (as shown on Fig.2) in the recess 208, the 
software continues to test 81 if the door 4 has been 
opened, or if a hand has been sensed in proximity with 
any of the infrared sensors 222. If the test is negative, 
then the software loops back 82 to perform this test 81 
again . until the test is in the affirmative 83 indicating that 
the grab handle 206 may be needed by a person. The 
microprocessor 232 then sends a control signal 252 to 
the motor 251 to activate 84 the motor to extend the grab 
handle 206 to the extended position 31 . Next, the soft- 
ware loops back 85 to the test 72 mentioned above. 
[0028] The different embodiments of the invention de- 
scribed above provide various levels of functionality and 
convenience. The first embodiment shown in Figure 3A 
is relatively inexpensive to manufacture, as it contains 
no electric motor, but only an activatable catch 21 . This 
grab handle 6 is automatically extended using energy 
stored in the coil spring 20 when a person presses the 
grab handle 6 back into the recess 8. 
[0029] The second embodiment of the invention 
shown in Figure 4A uses an electric motor 51 to power 
the grab handle when this is extended. The retraction of 
the grab handle 1 06 is powered by the spring bias force 
provided by the coil spring 120. This grab handle is 
therefore fully automatic in both directions of motion. 
[0030] The third embodiment of the grab handle 
shown in Figure 5A is also fully automatic and provides 
an additional degree of convenience by extending au- 
tomatically when a person may be entering or leaving 
the passenger compartment 12. 
[0031] All embodiments of the invention retract fully 
into the headlining 10 to provide maximum headroom 
when the grab handle is not needed and to reduce head 
impact injuries. 

[0032] The term near to the handle as meant herein 
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means approximately 50 to 1 00 mm from the handle but 
is intended to encompass a distance sufficent to allow 
the handle to move to an extended position before it is 
required to be used without causing false actuation due 
to the presense of other body parts such as the head of 
a seated passenger in the motor vehicle. 
[0033] The sensing of the proximity sensors can be 
continuous or may occur at a frequency greater than 2 
cycles a second. 



Claims 

1 . A motor vehicle having a body structure defining a 
compartment (12), at least one grab handle assem- 
bly connected to a surface (10,14) within the com- 
partment^), the or each grab handle assembly 
comprising a handle support (16,17,116,117) con- 
nected to the surface (10,14) and a handle 
(6,7,106,206) movably connected to the handle 
support (16,17,116,117) to allow the handle 
(6,7,106) to move between a retracted position (11) 
in which the handle (6,7,106,206) lies adjacent to 
the surface (10) and an extended position (31) in 
which the handle (6,7,106,206) extends away from 
the surface ( 1 0) for use by a passenger of the motor 
vehicle (1) characterised in that the handle assem- 
bly further comprises a proximity sensor 
(24,124,222) to detect the presence of a hand near 
to the handle (6,7, 1 06,206) and to provide a signal 
indicative of the presence of a hand to a microproc- 
essor (32,132,232) and an actuator (20,51,251)10 
move the handle (6,7,106) from said retracted po- 
sition (11) to said extended position (31) when the 
proximity sensor (24,124 : 222) senses that a hand 
is near to the handle (6,7,1 06,206). 

2. A motor vehicle as claimed in Claim 1 in which the 
actuator (20) is a spring acting so as to bias the han- 
dle(6,7) towards the extended position (31), the 
handle (6,7) being retained in the retracted position 
(1 1 ) by a retention mechanism (21 ) controlled by the 
microprocessor (32) in response to the signal sent 
from the proximity sensor (24), the retention mech- 
anism (21 ) being released when the proximity sen- 
sor (24) indicates that a hand is near the handle 
(6,7). 

3. A motor vehicle as claimed in claim 1 the actuator 
is an electrically powered actuator (50) controlled 
by the microprocessor (132) and arranged to move 
the handle (1 06) towards the extended position (31 ) 
when the proximity sensor (124) indicates that a 
hand is near to the handle (1 06). 

4. A motor vehicle as claimed in Claim 1 or in Claim 3 
in which the actuator (251) is electrically powered 
actuator controlled by the microprocessor (232), the 



microprocessor (232) being arranged to move the 
handle (206) towards the retracted position (11) 
when the proximity sensor (222) indicates that a 
hand is no longer near to the handle (206). 

5 

5. A motor vehicle as claimed in Claim 3, in which the 
assembly includes a spring (1 20) acting so as to bi- 
as the handle (106) towards the retracted position 
(1 1 ), the handle (1 06) being retained in the extend- 
10 ed positional) by a retention mechanism (121) 
which is released when the proximity sensor (124) 
indicates that a hand is no longer near the handle 
(106). 

15 6. A motor vehicle as claimed in Claim 4 or in Claim 5 
in which when the sensor (124,222) no longer sens- 
es that a hand is near to the handle(1 06,206) there 
is a p re-determined time delay before the handle 
(106,206) is moved to the retracted positional ). 

20 

7. A motor vehicle as claimed in Claim 6 in which the 
time delay is in the range of 1 to 10 seconds. 

8. A motor vehicle as claimed in Claim 6 or Claim 7 in 
25 which if a door (4,5) adjacent to the handle 

(6,7,106,206) is open then the time delay does not 
commence until the door (4,5) is closed. 

9. A motor vehicle as claimed in any preceding claim, 
30 in which the actuator (20,51 ,251 ) automatically ex- 
tends the handle (6,7,1 06,206) to the extended po- 
sition (31) if a door (4,5) adjacent to the handle 
(6,7,106,206) is opened. 

35 10. A motor vehicle as claimed in any preceding claim, 
in which the handle (6,7,106,206) lies flush to the 
surface (10) within a recess (8,9,108,208) when it 
is in the retracted position (11). 
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